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heated gas rises from the smelting zone to heat the descending ore, and the preheating of the ore is therefore very desirable.
In the figure, the electrodes are shown hanging freely in the furnace, but it is intended to have some form of stuffing-box to prevent the escape of gas. Each electrode would also need to be insulated from the metal casing of the furnace. The necessary supports and gearing for the tube, T T, are omitted in the drawing. The metal and slag are drawn off through suitable spouts which, are shown.
A 2,ooo-h.p. furnace1 of similar type was erected at Heroult, California, for smelting a rich magnetite ore with charcoal. The furnace had a guaranteed output of 20 tons a day. The location is favorable for electric smelting on account of the abundant water-power and the high price of pig-iron, and of fuel suitable for use in the blast-furnace. The furnace was formally started on the 4th of July, 1907, before the electrical equipment was thoroughly completed. It made some iron, 7 tons being drawn on the i7th July,2 but for steady work more electric power was required. Information with regard to the furnace was given in the Mining and Scientific Press of July 20,1907, and in the Electrochemical Industry, vol. v, p. 318, from which the following particulars are taken: The ore was a magnetite containing about 70.2 per cent. Fe., 0.012 per cent. S., o.oi per cent. P., 2.4 per cent. SiOa and insoluble. Good limestone for flux was also available. The ore was expected to cost $1.50 per ton delivered to the smelter, and the electric power, $12 per horse-power-year. The best pig-iron was selling at $30 or $32 per ton in San Francisco, and it was expected that the electric pig-iron could be made and delivered there at a cost of from $15 to $18 per ton. In this furnace there were three electrodes supplied with three-phase, 6o-cycle current at 50 volts; the amount of current used being stated as 30,000 amperes.3
Possibilities in Electric Smelting.—The early experiments on the electric smelting of iron-ores at Sault Ste. Marie and elsewhere,- were all hampered by inadequate electrical equipment, by the small scale of the furnace, and by the fact that no use was made of the escaping furnace-gases. It is very desirable to know what improvement in efficiency may be expected when all possible improvements have been made in the design and
1 Dr. Haanel, Report, 1907, p. 148.
2 Engineering and Mining Journal, August 10, 1907, p. 278.
3 For further particulars of this furnace see p. 203.asingly high temperature as it descends in the" furnace; but in the electric furnace only a small amount ofrie Report, 1907, plate xviii, and p. 147.e resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
